In figures 1, 4 and 5 of this article there were several instances where the transcribing RNA polymerase II (and the RNA-DNA hybrid inside it) had the incorrect left-right orientation. These figures have now been corrected. Additionally, minor text errors in the main text have been corrected: in the section "Nascent RNAs in gene regulation", the phrase "histone shock gene" has been corrected to "heat shock gene", and "chromatin spreading" has been updated specifically to "heterochromatin spreading" when discussing the functions of Xist-interacting proteins. In the reference list of the originally published article, the reference annotation "This study used an scRNA-seq and matched smFISH approach to model the variability versus mean expression relationship while accounting for technical noise" should have been associated with reference 56 (Grün, Kester & van Oudenaarden, Nat. Methods (2014)) rather than with reference 57. The article has now been corrected online.
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